Summary. Two experiments were designed to study the mechanism for measurement of daylength by ewes. 1°) Two groups of 8 adult ewes were exposed for more than one year to either 16L : 8D (long days) or 7L : 9D : 1 L : 7D alternated every 3 months with 8L : 16D (short days). 
Summary. Two experiments were designed to study the mechanism for measurement of daylength by ewes. 1°) Two groups of 8 adult ewes were exposed for more than one year to either 16L : 8D (long days) or 7L : 9D : 1 L : 7D alternated every 3 months with 8L : 16D (short days). Ovulatory activity was followed during the total duration of the experiment and compared to that of a third group of 8 females under simulated natural conditions of lighting. Plasma prolactin and melatonin were measured in blood samples collected hourly over a 24-h period, more than 1.5 months after a light shift.
Ovulatory activity and patterns of prolactin showed that one hour of light given 16 to 17 hours after the onset of the main light phase led to the measurement of a long day by the animals. Plasma melatonin was high during darkness in ewes under 8L : 16D or 16L : 8D. So, the duration of melatonin secretion was about twice as long in short days (8L : 16D) as in long days (16L : 8D). Interruption of the dark phase by the light pulse induced a dramatic decrease in the melatonin levels which increased again in only 6 of the 8 ewes studied. 2°) Four groups of 7-8 ewes were subjected for at least 6 months to one of the following treatments : 4L : 8D, 4L : 20D, 4L : 32D or 4L : 44D. Blood samples were collected twice each week in order to monitor the ovulatory activity and plasma prolactin levels. In addition, to follow the plasma prolactin and melatonin patterns, blood samples were collected hourly over a 48-h period, 4 months after the onset of the experiment.
The ovulatory activity was not indicative of the daylength measured by the animals. However, plasma prolactin levels suggested that 4L : 8D and 4L : 32D were considered as long days and 4L : 20D as short days. Four months after the onset of the experiment, a 24-h rhythm of melatonin secretion was found regardless of the photoperiodic treatment : in all groups, low melatonin levels were coincident in time once every 24 h, and high melatonin levels displayed similar coincidence. Low levels of melatonin were observed during each period of light. Melatonin secretion was interrupted by light in groups 4L : 8D and 4L : 32D, both treatments to which the ewes responded as long days.
Results of both experiments are compatible with the hypothesis that periods of melatonin secretion throughout the day are more important than the duration of secretion itself.
I. Introduction.
Melatonin is undoubtedly involved in the mechanism of action of light on gonadotrophic function. According to Goldman and Darrow (1983) (Pelletier and Thimonier, 1987 Thimonier (1974) in order to monitor ovulatory activity (Thimonier, 1978 During the dark phases, blood samples were taken using a dim red light. The hourly plasma samples were assayed for prolactin according to the method described by Kann (1971) . The patterns of ovulatory activity also indicated that 1 h of light given 16 to 17 h after the onset of a main light phase of 7 h has the same effect as a long day (16L : 8D). Such a result was already suggested in a previous experiment (Thimonier, 1981) (Pelletier and Thimonier, 1987) . Finally, this concept was also supported with prolactin secretion : high prolactin levels in sheep under the skeleton photoperiod indicated that a light pulse given 16 to 17 h after dawn is equivalent to a long day (present data ; Ravault and Ortavant, 1977 ; Thimonier et al., 1978 ; Schanbacher and Crouse, 19811. ) .
When rams are subjected to night-interruption experiments, melatonin levels decrease during the light pulse (Lincoln et al., 1985) . This decrease has been related in sheep to a decrease in N-acetyl transferase activity during the light pulse (Namboodiri et al., 1985) . In the hamster, melatonin secretion is sensitive to a light pulse as short as 5s (Reiter et al., 19861. In the goat, a 2-h light pulse in the middle of the dark phase caused only a transitory suppression of melatonin levels, but the consequences of such a light schedule on the reproductive activity are unknown (Maeda et al., 1984) . Given later in the night, 10 to 11 h after the onset of darkness, a 1-h light pulse induced a longer suppression of melatonin secretion (Brinklow et al., 1984 ; Earl et al., 1985) . It is therefore hypothesized that the light pulse induced a phase advance in the morning decline of N-acetyl transferase activity (illnevora and Vanecek, 1982a,b Prolactin levels in sheep are closely related to daylength and provide a good indicator of the daylength measurement by animals. Under normal photoperiodic variations, the lowest levels are observed during short days and the highest during long days (Ravault, 1976 ; Thimonier et al., 1978) . Under artificial conditions, prolactin levels are also low during short days and high during long days D'Occhio et al., 1984 ; Poulton and Robinson, 1987) , and there is good evidence that prolactin secretion depends on the photoperiodic drive (Pelletier, 1973) . At the onset of the experiment, prolactin levels were low as a result of natural short days. The large increase observed in the second month of the experiment, in groups A and C indicates that the two corresponding treatments, 4L : 8D and 4L : 32D, were perceived as long days. The lower prolactin levels in females of group B are indicative of the measurement of a short day. Nevertheless, in the four groups, although the ewes were under constant light regimens, an increase in the mean prolactin levels was observed. Such a variation under constant light treatments has already been observed (Thimonier et a/., 1978) indicating that other environmental factors or a circannual endogenous rhythm may drive prolactin secretion.
Undoubtedly, the mean 48 h prolactin levels observed in group B 4 months after the onset of the experiment are typical of a short day, whereas in groups A and C they are representative of a long day. Mean (Ortavant, 1977 ; Ravault et al., 1981 ; Pelletier et al., 1981) . It also agrees with a more general system of daylength measurement specified by various models of coincidence arising from the Bunning hypothesis. Les résultats des deux expériences sont compatibles avec l'hypothèse selon laquelle les moments de sécrétion de mélatonine au cours du nycthémère sont plus importants pour la lecture de la durée du jour que la durée de sécrétion elle-même.
